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Destruction Notice 

WHY To prwcnt the enemy from using or sa]\'a£iiig this equipment for his 

benefit. 

WHEN — When ordered by yo.ir (.omm.inder. 

HOW — I. Sni.ish- L'sc slciltjcs, axes, handaxes, pickaxes, liammcrs, crowbar>, 
heavy tools. 
.'. Cut — Use axes, haiidaxcs, machetes. 

1. Burn — Uif gasoline, kerosene, oil, flame throwers, incendiary 

grenade.^. 

-1. Explosives — Use firearms, grenades, TNT. 

5. Di.iposal — Bury in slit trenches, fox holes, other holes. Throw in 

streams. Scatter. 

USE ANYTHING IMME13IATF.LY AYAILABLI; 
FOR DESTRIXITION OF THIS EQUIPMENT. 
WHAT — 1. Smash -Oscillator, resonance tuner, control panel, code kcyer con- 
tact, turntable, tuning indicator, conipa.s.s, phaseload box., 
spare coils and tubes^ mast and cross-arm insulators. 

2. Oit -All cordi and wiring. 

.1. Bend and/or break— Compass tri|x)d and all mast sections. 
I. Burn — Cut cords and wires, tuning discs, technical manuals, codes, 
records, and calibration charts. 
Dury or scatter — Bur>- code discs and bury or scatter any or all ol 

tlie <tbovc pieces alter breaking. 

DJi-STROY JiVl-RYTHlNG 



Safety Notice 

Keep away from the gears when the beacon is operating. Always dis- 
cdnnect the power cord before making gear adjustments. The voltftgc 
used (12 volts) is not high enough to be dungcruus. 
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SECTION I 
Description 



1. QENCHAL. 

a. Radio Beacon Equipment RC-163 ii> auxiliar}- c(]uipincnt clc<ii^ned to pro- 
vide a method for radio receiver-equipped units to locate themselves in unfa- 

(iitli.ir terrain. No additional equipment other than a receiver capable of tuning 
tlic l^eacon frequencies and a compais are required to " home" to the beacon. 

^. I'hc beacon equipment ( fig- 1 ') consists essentiaity of a rotating directional 
•ir.tc^in,! ^)nchroni2ed to an automatic code keycr. Substituting the bcKcn equip- 
mcnt for the standard whip antenna will convert a transmitter into a beacon sta- 
tion. Radio Beacon Equipment ROlt>3 >s designed for ready connection to 
Radio Set SCR-508-(&:) or SCR-608 (&)i which arc regularly employed in 
vehicles of the armed force$. By use of only one beacon, all radio receiver op- 
erators able to receive the beacon signal and who know the beacon code are able 
to "home"" to the beacon. (Official Signal Corj>s nomenclature followed b) the 
Mymool {&) is used to indicate any item of the e«|uipment rcgatdle.s.s of its model 
or procurement.) , 

f. A permanent or semi permanent installation of the beacon equipment can 
he made either in a \\^ooden buildinj? Or outside if there is enough room for the 
antenna anay to rotate. 

d. The directional charactMislits of the beacon antenna are such that the 
signal sent out in one direction is practically zero. This direction, indicated hy a 
wliite (land on antenna Croiisarm M-40iil, is alwayi. the direction indicated by 0"' 
on the antennft mount-stub asimuth ring, 1'his direction of minimum radiation, 

Oriintenni null, is used most frecjuently when taking hearings. 

e, In operation, the automatic code keyer, synchronized with the rotating 
lUitenna iirray, tran.smit,s a .leries of eight International code characters, each re- 
peated three times, durin;; each corn[-)!ctc rotation of the antenna. Each char- 
actcc of the -4 is centered and definitely identifies cacli 15 ^ position of ihc 
itntenrM pattern with a partiailar character. 

/. Thu.s, .my rrceivtr operator in the field, who is previoiisly informed which 
direction of the conipa,ss each character itJiuLs for, can readily find his own direc- 
tion with respect lo the beacon bj' noting the center <rf the group of characters 
either tompktely omiltcJ or iho.^c thai comc in the \\take^t. 'l'hi> iirouy ot char 
acicrs, will be (hose transmitted while the antenna null points directly toward 
the receiver o^enttor. 

'KaJiii beacon Hqjipincnt R(M(f) will work equally as well with Katlici t>cti 
SCR')28'(4(), SCK-$.^K-(&), or !iCR-62!('(«(). 
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Figure 1. Rm/iv Baitos EgHtpiktV RC-16-. 
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OestriptioH P*r», l-S 

K. A radio rt\<.i\er iv.d transn.itler ate nol fumisbcJ as a pan of Radio 
Beacon Equipment RC l63. 

h. Radio Bearoii llquipincnt RC-?6i may also be used for JTWitivc Irans- 
miwton and mrption, and for na'. ji:.i>.ion using tvo bvarons on a. base line. 

2. POWER SOURCE. Radio Beacon RC-1().> is dessj^ed to operate from 

a l2-volt storajic h .ii^ry, using ciilier liic baiicr)- of the vdiide in which the 
c<iiii:'rncni i> moiintc-d o: .1 M paraic- bailer)'. 

3. POWER CONSUMED. I'owct tonMiincJ in- the cvjuipmciu .ii>- 
proximalcly 5-i «aiu when opLr.itca icyui a 12-voll source \viih .s current drain 
of 1.5 aiv.pcres. 

C FREQUENCY RANQB. Radio lk:aco:i i:4Lni incni RC lti^ is dcsi.uncd 

to operate between (he frc-<.iucnc ies of 20 anil mcii.iLytks. Tour sets of jiliii;-in 
iiic^uctors, with their trL(.)iicncy ranjjes marked, arc siipphcd. Eepipment is 
shipped with tlie 25-30 mtgac yrit inductor coils installed in the plusc-load box. 
Tliese indiiclors cover ihc !o>^cr end of the frequency ran^e ol Radio Set 
SCR-60S (&) and tiic upper end of the lrc<]ucncy ran^'c o( Radio Set SCR- 
MJS (<^). 'Ilic ^ix remaining inductors arc mounted within the antenna mount. 

5. RANGE. 

a. The elc( trii J oliaracu -l^ti< <. of lUc antctina iiu rease ilie ran^e of the ltan». 
mitfcr. to whtvb the radio hc.ivon aitavlied. The incrc.iM- is approMiiiately 
percent when used on voice ai;d i <K) jKrccni when the audio oscillator of the 
beat on is keyed. 

b, 11)0 tinge of (he equijHncnt wer jsround if approximately 5) miles, and 

when ronlailing airplani - '>,()()() feet or more in aUitiide, the ran^e is approxi- 
mately SO milcN, when usini; Radio Sei SCR-508 (iS;) or SCR-60.S-(&). 
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6. LIST OF COMPONENTS. 



I1:«ti». ill:.! 



^fC^J•l, IT cqu.il. 
Antenna Mount .Ml'-ov I 

B«g BG t"9, f' l- crii«j- . 

aims. 

Batury KAIVA, ior 
I Tunin>j lodicd-r l i- 1 

(.'.imp, viijhfin^. , 

C,.|l r. 4^1. 20-1^ nu 

Coil C.-4>7, inc. 

Ceil C-4J8, 21 SO nw. 

&>i*l C l>9, JO-40 mi 

Coil C-»6(), 20-23 ir.c. 

CDil C - i6l, 23-35 nif. 

Coil C-'Ki.!, 3V30 ini 

Cot I C-W), MJ-4(! :nt. 

Code line. Sft. iiichiL't- 
15 co.1i' <lj^ic^ 

Co:npu)iS AK.-.iJ.V 

Qintrol l>ani.i 

Co'd CD- J 51, jjowsr 
cable. 

Cord CD-r]S5, aii.imi 

c;ihl<:. 

Cord CD-I 15ft, f-f Kmx- 
lit' (.ante, 

0)i>l CD-irU, httndint! 

' >itr«p. 

Give: HCi-l", fill in. 
tcnna miiynt.ng •«ltil'. 

Cnvw UC-lKl, in: nlilN' 

Oossarm M-^OT. 
Cmsurm (null). 
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Ijmp, nton glow, G. li. 
No. T4Vj, with can- 
de'ilxa base. 

MsM MS- 1 '9, iikcludc^' 
phaM'-toad box. 

Srction MSH). 

MaM Sfctioo M.S-'^; 

Masi .Section MS- 121). 

M.i5t Stction MS-lil. 

Mounting; i-T-492, base- 
plate mounting. 

Mountin/t tun- 2H 

ing indiijtor mounting. 

: 

' Mounting 1^7-494, an- 1 
, (iicMMcillator mounting. 

Mounting FT-495 ; ci)il, ^ 
, fuse and bulb stnrage , 
mounting. 

OM-iUattir DC-13n4. ^ iS/^ 

Rt'timuncc Tuner BC- SV* 

13l'5. 

Roll HG-5€-A. 

Trchnicul manuiil f»r . 
Kiidio Beacon Kquip- | 
ment RC-1$3, 

' Tools .«ct; Cuniii.«i5 i>i I 
1 KCfL'wdrivcr, 4-incfi, I 
Vi'indl blade ; 1 wifnch; 
Alien 6 or c-qu^l ; 

1 wrendi, Allen \'o. 12 
or vqual ', 1 wrendi. A!- , 
)cn V^'int\^^ tw equah | 
1 plier», water pump; ! 
and 1 H.rewtiriver, $■ . 
inch, I 

Ttiftxi. BruR.'>«in Tjrpi i ijyi 
M032S or equal. 

t Tuning Indicator i-234. i }V4 
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Par. 7 Radio Btanju Et/uipmcul HC-lb') 



ANTENNA MOUNTING STUB 




Fikini AiittttKti Aloitiil MP-f. ' 



7. ANTENNA MOUNT MP^T. 

a. The antenna mount (fig. 2) is <\ sttcl box 12 inches wide. 1;>V inches 
deep, and 20 inches high. Vha^<ei on the bottcun of tlic mount arc borcJ for 

6 
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bolts to permit fastening? ihc inoiiiit to a mountiiifl; platf or direciiy to the floor 
of a vehicle. 

A. A liin;;eJ lid un the lop of Ihe antenna mount jiermiis entrance into the 
code-disc well which houses thf aatomacit' <(h1c kej'«-r, cnser^cnty kcycr, trijioJ, 
and tuning iiHiicator. 

f. A hinjj;cii door on the front of the antenna mount, th^u is iiclJ shut by a 
thuinbstTCW, |icnni(s entrance to the lower cOiiipartnient where \h(: ir<onan<:c 
tuner and .wdio oscillator are moimted. The lower compartment also houses 
the spare coiic-discs, pilot lights, inductors, neon glow lamps fuses, Itattery, 
aud ix>mpass. 

<l. Thf ,)nrcnn,-i n-.oiintin,!; s(;il> is lor;ited on (op of ihc nntenna moi;ni. The 
aziniuili indicator, which has luminous markings for ni^Jit rtadin;!;, is mrjuntcd 
on the antenna mounting *luh, A movable knurled ring, thai cun he fa.slc'ncd 

in any one position by .i kmjrlcil <;crc-\v threaded in tiie sidf of the ring, has ti 
zero scl sc riiif ni:!rk tor liSL- in oric;itii\!i the iieacon. 

e. A canvas cover. Cover KG- 177, is furnished to prntccl the antenna mount- 
ing 3tub when not in use. 

8. ANTENNA SYSTEM. 

a, General. The beacon jiritenn.i system (fi;;. i), rotisisti of an AJcock-typc 
antenna in conjunction with a vertical dipole. Included with the .system is the 
phase-load box containing the nctessaiy phasing circuits. 

b. Vertical Dipole. ( I ) '1 he vertical ditMilc consists of a holIow hUst 
MS-1 19. on top of whidi is nountcd the phase- loud ho.v, and a mast consisting 

of three scftions which screws into tlie top of this box, 

(2) Mast MS-1 19 consists of approximately 6 feet '"chcs of Zi/g-inch 
liollow tubing, with bakelite insulaton at each end and a polarized sodtet below* 
the bottom insi; later. This socket slides over the antenna mounting stub in the 
antenna mount. Two keys on the outside of the mounting stub (fig. 2), fit into 
the notches in the polarized mast socket. These kejrs serve as a rest and are so 
constructed that the mast tan only be inserted correctly into the .■.ntcnna niotint- 
ing stub. These keys eliminate strain from the electrical connections between 
the stub and the mast when the antenna rotates. Within the mast an i-f trans- 
mission line terminates at the lower end in solid male type jacks which mate 
with split female plugs mounted within the stub. At the upper end. the r-f 
transmtttcr line connects to the dicuits witfain the phase-knid box. 

(3) A cinvas ewer, Ontt BG-181, a furnished to protect the lower eml of 

the mast when not in use. 
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FtiHrt ,5, AnitHH^ array . jtttmU^. 

(i) Al (hcJop of i\\c musi is mounted (he pliase-load box (figs. 4 an*! ^ ) %\ In 1, 
ha$ a canvas protected sheet metui case. Sloc.'i at cath entj are provided tor the 



Deicriplion P<tr. (t 

insertion of two Crossarins M-4(!7 anU M iflS. These rrossarnis support the 
Adrock elements. A female connector in ihe top of the box allows for mount- 
ing the vertical dipoie consisting of MsNt Scciions MSoO, and MS 121. 
Miist Sertion MS-121, foimint; liie tip of the verticAl dipole. is removed when 
tht Ixiiicon is operated with Rsidio Set S(.R-<it'H-(&:) on frequencies of 2y-ii8.y 




I'l^niif 4. Phj^i I'iMl itff I hit . 



i'ttcgpu.)x\n. Two inductors plu^ iiivo liic phaNc lcnl bo\ and arc tuned hy 
variable cipucifors which jrt- nIounU-d M> llieir umiiy, shafts protrude throii^nh 
the liottom of the Ixj.n (rig. 5) and are turned by dials. Two iinger-oj-<ratcd 
rim lodct tuiisl the dijls in (wsition oihc th<r dnired Mrttin^ is semred. 
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c. Adcock-type Antentui. (1 ; Two crossarms M-iO? and M--10S (fig. 6) 
consiW of 4<5-inch lengths of 1-inch square metal tubing. Within each cross- 
arm is a two wire iraiismi'^slon liijc whl^h <:on;iccts fiic AJcock- elements. Thc- 
linc is supported by feed-through insulators at one end uiid tenninAtcs in a female 
plug inserted into the othfr end. TIk rrossartns arc marked and the plu^js arc 
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polarizet! to in.ikc certain the arms are inserted in the correct Mickc-t. The null, 
Cirossarni M-l()8. minkid with white painted stripes. 
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(2) A canvas cm-er. Bag BG-179, is t'urnished to protect the crossarms when 
not in use. 

(?) The four Adcock elements are formed hy foining Mast Sections 

v\ iti) Mast Sections MS- 1 20, 

(1) Canvas bag, Roll BCi-Ki-A, is furnished to store and protect the mas: sec- 
tions when not in use. 

J. iMasI Sif^ht. A short metal strip, bent up at each end approximately ' , 
of an inch, forms a sight for lining up the beat.'on array (fig. 7). One end of 
the bent-up portion cotilains a slit through which the operator sights, the other 
end contains a hole with a ihin metal strip or hairline running through the 
comer. 




Figiirt 7. Maff )ighl. 



9. TUNING INDICATOR 1-234. 

a. Ihe tuning indicator (figs. H and 17) is basically a one-tulie receiver 
mounted in a metal ca.se 9Vi by -it/j i>y indies in size. 

b. An 0-100 microammeter mounted on the front of the indicator acts as a 
visual indicator of the amount of power received from the transmitter. The 
pointer of the meter is luminous for night readif^. 

f, A telescopic antenna is fastened permanently to the indicator. 

({. A c.ilibration chart is mounttil on the removable back of the tuning indi- 
t.uor. This chart gives approxi.malc dial settings. 
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l'ar<. 9-10 Kadio Bimon Tjjii'tpmtnt RC-!ft^ 

e. N'ecessacy power tor operation ot the indicator is furnishcJ by a n.if con- 
t.iiiicd battery, Battery BA-15-A. 

10. COMPASS AND TRIPOD. 

tf. Compass (fig. 9) and tripod (fi^. 10) arc issued witli e.vh radio 

beacon for orienlini: the radiation pattern. Tlx- ?-inrh compass with a i-ifuh 
]ioiiiter and azimuth calibration reading from O-y-iO'-" counterclockwise, Jtas a 




ZERO ADJUST SCREW 
^ TL 90612 

TigiiTi: 9 Cii>nii:i,i MC^2ii. 

ball and socket mount adapter, built-in levels, a zero set, and a screw for lockin/; 
the needle wiicn the compass is not in use. 

b. Two vertical folding sights are placed on the case of the compass so that 
a line throui;h them passes through the 0-180 degree divisions on the scale. 

f, Tlie tripod is the telescoping type approximately 20 inches Jon/j when 
collapsed and Al inches long when extended. 

d. When liot in use the compass is stored in the lower compartment of the 
antenna mount .ind the tripod is .stored in a corner of the codc-kcycr well. 
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11. CABLES. 

a. Ociieral. Three cables .ue turnislwd with the beacon equipment tor ton 
ncccin^- tiic beaccni to the transmitter being used. AU the cabies are 10 feet long. 



TM 11-2609 
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These kncths arc longer than nctcssAry for average installations, but the surplus 
allows for any repairs of defective wiring at the plii^s or lugs. 

*. Cord CD-1151. ( l ) the power cord, Cord CD-1151 (fig. 11), wrwists 

ol' two N'o. 1 ) R S _i;.u;t;c wires, 10 feet long enclosed in a rubber shc.itii. 
(2) A connector on one end of the cord allows for connection to the POWER 




Fitiirt 11. Co*ii CD-USl, CD-lli}. nad CD-IlfC. 

socket on the control panel (fig. 2). The other end of the cord contains 2 bat- 
ter)' lu^s .''or rontiertion to a 1 2-voIt storage batter)'. The lugs arc plainly marked ; 
(he red lug for connection to the positive pole of the battery, and the black lug 
for connection to the negative side ot the battery, 

c. Cord CD-/755, (l) The audio cord, Cord CD-I 15^ (fig. 11), consists 
of two shielded No. 18 B and S gauge wires covered with a rubber sheath. The 
cord is terminated on one end by a three-prong connector for connection to the 
MODULATION OUTPUT control socket (fig. 2) on the panel and the other 
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end is terminated by a four-prong connector whu'h plug? into fhc magnetic 
rnfcrophonc input on Radio Set SCR-50S-(s;) or SCR-608-(&). The C And V) 
tontacts of the connector carry the modulating audio voUagc. The A and B 
contact? are shorted together within the connectors. This eiuninates the use of 
a microphone switch. The transmitter is controlled by its ON-OFF switch. 

d. Cord CD-ll %. Cord CD- 1 1 56 (r-f coaxial able) (fi.n. 11) is * flexiijlc 
two-condiictoc coaxial Cord.=ige which is intended for transmission of higli-frc- 
qucnc)' current. The inner wire is one conductor and the outer .shield act.s as the 
other ccxnductor. llic entire cord is vinyl covered to pre\-ent damage tu the 
shield. 

12. CONTROL PANEL PN-26. 

a. The control pane] (fig. 12). is recessed in the bottom of the antenna 
mount and is protected from the weather by a Cllnv,■^.^ flap. All external roniiCL- 
tions to the beacon arc made through this panel. The r-f cable from the tr.tiis- 
initter ij attached to the resonance tuner through a large opening in the top of 
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ihe contfoE )>micl. An audio outlet i> provided for the cahle which Jdivcrs ttic 

kc-ycd audio-frequency jviwer from the bcAcon to the ni.i^netit.miLrophont plui; 
on the transmitter nnd also tor the pox^er cable which coiuiects the beacon to 
the 1 2.>x)lt d-c power source. 

b- A fuse is located in a fiisc extractor post on the troriL of the panel, A 
toggle switch marked ROTATION controls tlic motor which drives the beacon 

lb 
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.irr.'.y. 1 iie tOf;cle switch iniirkcd MODULATION' i< RliLAY io:itrol> the tila- 
iiK'iit \olt<i;^c of the .iudio tube and Applies xolU^C- tu tlic rtljy kc)'C(.l [ry tlic 
routiii|> (vde disc. 

13. OSCILLATOR BC-1304. J'Ik- audio OM illatui ( fi.;:. 1 3 ) , LoaMAU 
of a ' I „ -|:iuigc metal tliassis iV^ inches by 6'.A snchts hy l ' iikIks, upon 
which is mounted an iiiidio liuiisforincr, 2 i.m\\\ cJ, il >oiket.s. •> l.ii';^f octal 
sockets, a 5 point switiii. and a i^-nuh -4 wiic ciblc with .m aniphcnol fou- 
iicctor. The audio oscillator uses a pentode ) 2A.(i lulx*. oiK- lo be used jmi one 
to Isc Lifrtcd on the cliassis as .i spare. A sp.irc 1 S'^ lube for the tuoin^n iiidicitor 
is A\iO carried on the chassis. 1 he entire usiillator assembly is nwuntcd withir. 
<bc anlcnna mount on x sliotk-piouf j^latc. A Dxas fasttcner fj£ititatc$ instjlU> 
rum or ccmoxal of the OKilUtoi and ciiminatcs (he neec] of tools, 

14. RESONANCE TUNER BC*130S. The rc'son.in>.c tm-.ir [h^. 
i n, is a J iu-fjaugc, oli\e dr.ii' finish, (.old-rolled .slctl Imj.n housir.!: a sU:ion4:y 
coii of tv^o winding's and a variable capacitor. One »idc of the l^ox is reffiO\'iil>lc 
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for cjm'tk inspection or servicing. A Dzlis fastener holds this side in place. The 
r-f transmission cable connects to an Amphenol connector in the bottom of the 
box, On the loft side of rhc box in the tenter of a circle of polystyrene insLil.1- 
tion ijj a strcwhcad used when tuning; by a neon glow lamp. An oversize hole 
in the top of the box provide,? for the entrance of the rotating link into the sta- 
tionary coil. A 0-100 scale dial tunes the variable capacitor, and a dial-rim lock 
is provided to hoid the desired setting, A calibration chart is mounted on the 
door of (he antenna mount. 

15i MOTOR. A d-t, 12 volt, yi2''^0''**po*" motor, shunt wound, with i 
huilt on reducer (fi^:. 15), is coupled to a worm drive which engages a 7-inch 
'A orm gear to rotate tlic iintcnna array and the automatic cpde ke)'er at 21/2 rpm. 
The motor input to tiie reducer i$ 1,725 rpm, and the motor output to worm 
gar is 43 rpm. 




20 



TM i 1-261)9 
DefcriplioH Pars, iffll 

16. CLUTCH. 'I'hc Healing dutch (fi^. 16) is made an ol' a con.ir \\ ith tbiee 
pins protruding downward into the special drive wornn gear. The clutch i.s acti- 
vated by a lever operated cxternany at the top of the antenna mount by means 
of an inverted cup sliding on a frrooved nxle. The clutch is p!,KCc' m iK ntr.il 
when the cup is palled upward. Twisting the cup lock^ the ci.Uch in neutral. 




Figart 16. Cltlch, exploded lieu. 

'I'o cngaj;e the dutch, twist the tup allowing tlK clutch pin» tu drop into po&i- 
tion. 

17. AUTOMATIC CODE KEYER. 

a. flie automatic code keyer {hg. 17), is located in the well on top of the 
antenna mount. A drive .^haft extends up through the bottom of the well from 
the drive gear. 'I'his drive shaft supports a mctel turntable to hold the code disc. 
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A plicriolu and mciai coinprcssiou insiiiator plate fits over tlic todL- dist and is 
iicid down b\- a lar^-t knurled nui that screws down on tlic thrcadt:d end of the 




F/gurf 17. Co^e-ii/)itr well, 

iliitft. The compression iii-iul.iXn pi.itt has .tn openin;; .md index m.irk un its 
edge to line up tlic de^rcd letter on the todc dij.c with the eodc-keyer conUCt. 

4. A smdl wcd^c-shaj)cd .stainless-steel contact, mounted on a vertical sttip 
of beryllium cop)i<!:r, makes and breaks the contact a$ the toothed ed^c ui the 
code disc lotatcs against it. 

n 
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18. CODE DISC. The code di^c (bg. 18), is a if^-pjuge, stainlcss-stCcl 
tlist 5y2 iiifl't^ i'l Jiarneter. 'I'he ed^e has teedi cut to form charittcrs in Inter- 
national codt- when rotaietl aj^aifti* the V-^aped keying Eight different 
characters, each repeated y times, make a total of 24 characters for the circum- 
ferciKc of the liisc. Tiiis divides the disc into 21 sectors of 1 5". or one character 
for eAc\\ wctor. Each sector is stamped wih the character and the number of it^ 
Older in the ^roup of three character.';. Thee; inarkin.t;'; are visililc through t!ic 
ojieniii^ in ttic compression-insulator plate when the code disc is in Lise. Hoth 




Figure Iff. Codt dht. 

sides of eadi disc are marked and usable. Fifteen code diacii, iiuking a total of 

30 usaHlr cikIc-s. are issued and are stowed in the base of the antenna mount, 

but only one is used at a time. 

19. EMERGENCY KEYER. A switch located on the <iidc of the code- 
keycT well (fi^'. 17), activated by a push-button protruding into the well, may 
1>e uwd to immiaily key the transmitter with tone modulation for code com- 
munication. 
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20. MOUNTING FT-492. The universal mounting plate (fi^. 19), 

consist's of a piece of sheet steel 19 by 12 inches. A 1 l/2 mch flange, the width of 
the plate, is bent-up at eadi enid and drilled to acnxtimodete the antenna mount. 

The flat portion of the plate is drilled with a total of 22 holt'; to facilitate mount- 
ing the beacon in various types of vehicles having predriileJ holes, thus elim- 
inating the necessity of boring holes tn ii^icles with armor plate. If, in any in- 
stallation the rear holts are inacces.tible- for holt tightening, two Holts can be 
installed upward On the plate, thus providing a quick and ctfcLlive installation. 
The weight of the inoiinting plate is 1 1 {A pounds. 
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SECTION II 

hjstallation and Operation 



21. GENERAL. 

a. Only experienced and qualiried personnel should attenipi the .ili^nment 
and adjustnienr of Rajio Bearon Uquipmcnt RGlfJl. The beacon equipment 




is used in conjunrtion wilh the transmitter of Radio Set SCR-508-(&) or 

S(:R-60ft-(^:) ,iiul only pcrMinnel competent enoi^i.-'li to ^.i' s; ^ trammittcr ot 
this type to (jifttrent frcc|ucnLics and antennas should attempt to tune the Oiitpit 
of [Jie transmitter to the licacon input. 

b. Prcsc-t the trrinsmitter push-tMittons so the channels are pretuncd to the 
desircti frecjuencies. To do this follow directions in the instruction book for the 
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ti-unsmitter hein;> used (TM 11 600, Radio Sets SCR-'iOfi.( * ), SCR-52S (*), 
and SC.R-538-(*), or TM 11-620, Radio Sets SCR 6()H. A and SC;R-62a-A. 

f. When the 10 transmitter channels art- correct]) tuned, it is possible for 
relatively inexperienced personnel to operate the beacon on one or possibly more 
channels. If the transmitter channels are chosen so tliat they arc not too far apart, 
then an adjustment of the beacon equipment may ser\c for a» itiany as five to 
seven channels. 

EXA.NfPLF: When che heacon is tunc-d to 26.7 nic. a useful pattern 
with sli^iuiy less output can also be obtained on 26.8 mc, 26.y mc, 
27 mc, 26.6 mc, 26.5 mc, or MA tac. This is dwie bj' merely pressing 
the propter pusb-bnfton on the tranMOitter panel. 




22. INITIAL PROCEDURE. 

a. Radio Beacon Ec]uipment RC-163 is >liip[x;d from the maiuifacturer with 
the antenna array di$a5scmbled, but with ail components of the antenna mount 
in place. 

h. Unpack the equipment carefully to prevent loss or damage. Check against 
the list of components in paragraph 6. 
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23. INSTALLATION. 

n. RA<lio Beacon Equipment RC-1 63 t.in be installed in any vcliicic having ;i 
Radio Scl SCR-508-(&) or SCR-608-( ) installation uiJ. „ip,iWe of accom- 
niodatiii;; tiic :)n(cnna array. Rerommcndc-d vehicles include jeeps, half-tracks, 
co:nmand i.irs. and weapons carriers (lig, 2!). If other than a recommended 
vehicle is used. maJcc sure there is ample room for storage and the Adcock ele- 
ments of tlic beacon array clear the met.il .sides or c.ib of the vehicle by at least 
6 inches. This clearance is necessar)' to jirevent antenna pattern distortion. 

h. Bolt Motintin/! Plate Ff-492 to the floor of the vehide, using any 2 or } 
of the ?? \wV-s in the \'\.\\c (fig. 20), Then bolt the antenna monrit to the uai- 
ver-sal mountinj^ plate flanges by two bolts in the front and two bolts in the lear. 
Ground the antenna mount with the grounding strap to tix vehicle chassis. 
Position t! c .i:i:c;.r..i ;'iount SO the control panel is easily accessible. 

CAUTION : The beacon is not designed for mobile operation with the 
antenna amy ,sci up. Always take the antenna array down before mov- 
ing die vehicic. Serious damage to the antenna array and to the beacon 
may result from failure to follow* this procedure. 

24. CABLE CONNECTIONS. 

CAUTION: When I'aiitailing the cables run them so there will be no 

sh.up bends, strain, or chaftn/; points along their length'*. Run them as 
far out of the way a.s possible. Be sure to disconnea the transmitter 
power supply cable, Cord CD-278'A, from the battery before connect- 
ing the beacon. 

a. Cord CD-1151 (fig. 22). (I) Plug the 2-cootact plug of Cord CD-I 151 
into the terminal marked POWER on th« control panel of the antenna mounL 
Screw the locking ring tight. 

CAUTION: t)o not use pliers. 
(2) Take the other end of Cord CD U51 and ground the black negative lug 
to any convenient point on the transmitter mounting. The screw contKctioa 

markeil X in figure 2 i makes a good point to make the ground connection. 
{}>) Connect the white positive wire of Cord CD-llM to the positive battery 
terminal of Radio Set SCI<-508-(&) or SCR-(308-(&). 

NOTE: The casieit way to mfXx ctmncctions described in subpara^aph» (2) 
smi (3) abtn-c is lo rcniMrc the rmivvt ix<ata (be radio Mt mouatinx, open the 
dour in ttie mnunting am) thrciid the end i>f ConI CD'IIM thn>u|;h one of die 

knoclc-yut holts in the side of the mounting; base, Tlie poMtive h.utery tcrrniiial 
iN marked — 12 OR 24V, and is the tcxcmnat on tht liijhi wiicn facing the set. 
CAUTION: The beacon equipment is designed for 12-volt operation. 

Do not DSC it \vith .1 i volt ch.issis. 
(-i) loosen and renjove the nut on the terminal, install the positive wire lug. 
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replace, and tighten the nut. M;ike rhc :rrcund ror.ncction to the screw marked X 

in figure 25 or any other convenient point on the chassis. 

CAUTION: Be sure the poiitive connection is made directly to the 
power supply nut. This avoids overloading the transmitter fuse. The 
beacon is protected by a 20-ampcrc fuse mounted in a fuse extractor |)ost 
on Its control panel. 




Pt^Htt Si. I'tMminir bait, gtontJ couttrdhii. 



(5) If a separate battery is u.sej connect the black iu^ of Cord <;D-I15l (o 
tlie negative terminal of the battery and the red lu^ to the po.sitive terminal. 

b. Cord CD-ll^. (1) Connect the pluj; end of Cord CI3-1196 (r f 
coaxial raWe) to the re.son.^ncc tuner throaij;li the i.irgc clearance hole in die tOp 
of the beacon control panel on the antenna mount (lig. 22). 
(2) Connect the central conductor on the other end of Cord CD-I 156 to the 
m binding post on the end of the transmitter nxNUiting ano .rct.nd the coaxial 
c^ble sheath to tlic unmarked grounding screw next to the TR bintiing post 
(figs. 22 and 2-i). 
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NOTE: A suhsiitutc ciinnLitiiin for tiie r-f coaxi;il ciible mi\y bo nude to thfc 
trxnsmittfr fay connecting the cinttal conductor (if Cofd CD-I 156 to the binding 
post murkc-d A wi-.idi is locitcd Ay<jvi: the- pu>h-butCon CuoiQg puicl on ilie 
triKMTurtcr. GruunJ (he cuaxial-cable sheath to the binding pu$t markcdi G. 
This substitute connc-ctiiin 1$ nm reaMRmiiklcd is the fnnJiing posa aie close 
(Qgcthc-r 2nd shotl-circeiting may occur. 




Figure 24. R-/ r.ii'f fO>;vfi to tr.i>i!mil'er. 

25. ASSEMBLY OF ANTENNA ARRAY. 

</. Raise Mast MS-1 19 so its top is shoukltrr while tlie lower end rests 
on ihe ground or floor of the vehicle on a clean surface so dirt will not get in 
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and foul tlir (ontacts. Slip iht end of each crossarm into its proper sockcL in 
the phase ioad box on top of Mast MS-l 19. The white-stcippcd Cro.ssarm M-i08, 
fits into the liot nutrked in white puot iftnth the figure 2 (fig. 23). Tighten the 
vingnucs on the bolts to scnire the crossarms in their sockets. 




Figxre 2). Plttfiig tnesitvms h mm. 



h. A.ssemWe the upjier half of the vertical dipole by joining M.i'ii Si , tions 
MS-51, MS-50, and MS-121, Screw this antenna into the socket on top of the 
phase load bo.v. When usin^; the beacon with Radio Set SCR-608-(&) on fre- 
quencies of 29 to 39 mcgiicydes remove the small Mast Sections MS-121 from 
the vertical diple. This tip is used only with Radio Set-508-(&) on frequencies 
of 20-27.9 mcgac)des {fig 26). 

CAUTION: When joining mast sections be sure to place kxkw'ajtben 
between each joint. Make sure all connections arc clean, paint-free, 
ti^ht, iind make j^ood electrical connection. I'his is innporiant as the 
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beacon will not work unless ail parts ot the antenna array are function- 
ing. OfnCe the nia.st jections are assembled do not take them apart for 
storing unless necessary. This will sa>'e a lot of time in reassembling 

the beacon. 

c. Assemble the antenna array by first joining four Mast Sections MS-50 
with four >6ist Sections MS-120. Screw the foui resulting lengths into the 
sockets in the outer ends of eadi crossarm (fig. 26). 




FiiMrt 26. Plaeiug m^st /tclioHJ i» troi.'iirHis. 



CAUTION; Hand tighten the anteniuis into their sockets .sufficiently 
to avoid having them ioo.scn up and fall out from vibration wiicn the 
antenna array is rotating. I)o not use abnormal force or an insulabtf 

may be cracked. 

d. Lift the antenna array bodily and place it o\'er the stub projeaing from 
the top of the antenna mount {i\g. 27). Slip the socket on the bottom of the 
mast down over the stub, and turn the mast until it aligns with the keys on the 
side of the stub. Push the mast down to seat it firmly on the stub. 
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figure j'. PliWivg MtemUtd ^ottraja .irrjy on taltim.t wwitl. 



NOTK : Both l!u- antenna array siickct aotS the heaom anttniM mount Mub arc 
pol.jri/Ci.1. Oru ot the kt>s and Ihepn'pcr -ilo; in thit socki-t are markco by inCiin< 
(if tvki) ph(>sphorou.'i-paintCil diHs to allow cusy dssLtnbJy it ni>;ht. It is only 
TMXtrtUty to insL-rt Mast M-119 sn the iuminoiis dixs are ahpncJ wxt to each 
oihcrr. 

26. TUNIMO THK TRANSMITTER. 

a. With the 10 channols pre set, it is now necessary to tunc the tr.insinittcr 
antenna pritnar)- and ^'condar)^ to resonance with the resonance tuner within 
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Hie antenna mount. A calihrated chart for the resonance tuner is fastened to the 
door of the antenna nxHuit. Proceed in the following manner: 

(1 ) Set tlic resonance tuner dial to ralibraied setting. 

(2) Latch the proper push-buito.T on the transmitter. It is best to start tuning 
tlie transmitter on about the middle fretjuenc)' of the bend of frequencies to be 
cm-ered. as the tank drmit triirmer cafuicitor ran be adjaOed for nuxitnum 
Oiitpiit on une frequency only. 

(3) Turn the transmitter on. 




Fixure 2*. AdfHtfivg ttiui citttiit Irimmtr istpitchor of IraHsmitttr. 



(4) Set the tanlc circuit trininicr capacitor (located within the txansmiiter at 
the top) to midway c.ipncily as shown in liguiv 28. Tune for resonance hy ad- 
justing antenna tuner capacitor for the channe! being tuned. This Capacitor 
is located on the ri^ht side of the transmitter as sliown in figure 29. Either the 
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r-f current meter on the transmitter or a neon bulb, with glass portion held close 
CO the neon glow tuninj; point (fig. 14) on the resonance tuner, wj|[ serve to 

indicate resonance. Adjust 'he tank cirruii cip.'.citor for gre.itcr r-f output and 
readjust the antenna tuner capacitor. Repeat the.se adjustments until maximum 
output is readied. The tank dicuit capacitor should oot be touches a^ain in 
tuning the other channels. 




TL90C32 . 



Figari: 29. Aiijiiiiit. f, .nlaana tmihtg c3pamor oj IMVsmiSUr, 

(5) Set resonance tuner to next frequency and tunc the antenna tuner capacitor 

to resonance. (Do not touch the tank circuit capacitor. ) 

(6) Repe.u the process given in subparagraph (5) above for each of the other 

eight frequencies. 

NOTE: If the 10 frcqutncies chi>st.'n lie within I iik, the resonance (imcr need 
only bil- set once and dial iocki-d. The antsnna tunc-r capi'cicu(» will cqualuc 
the transmitter tnitput with very Kttle IOjs in power. 
b. The steps as outlined arc in most cases more than ample for average dis- 
tances. If iiia,\imiim distances are required it is best to repeat all tuning proce- 
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dures using Tuning Indicator 1-2^4 as an intcnsit}' meter rather than the neon 
bulb or meter on the transmitter panel, lliis method permits better visual indi- 
cation of iransmitter output because of its measurement of actual radiated power. 
The tv.u!!';!,' -indicator, with the switch pulled out. is phicc-il nearby ;uui antenn.i 
elements rotated close to its antenna. Tune ihc tuning indicator tor some sign of 
power. 

CAUTION: If. it any time, meter swings off scale, shorten the tuning 
indicator antenna, or, if nccessai}', detune the meter a iitile. 
e. Any adjustnwnti made to the antenna tuner triimner or the tank drcuit 
capacitor will show ;)n increase or decrease in the tuning indicator reading. Thus, 
foliowtnjf lite exact procedure as outlined for tlic neon bulb or r-f meter on the 
transmitter, it uill he posn'ble to adjust the transmitter to resonance more 
critically. 

d. Unlfiiis crystiiU in the trannmittGr are changed, mal^e no further adjust- 
ments to the ixansinitier. All tliat i.^ necessary to change the tran.smittcr from one 
ch.tnnel to aaother. onCe it has h ttn u::.cd, k to set the beacon re.sonance tuner 
dial to the proper setting as sliown by the calibration curve and latch the trans- 
mitter push-button tor the desired channel, 

27. ANTENNA PATTERN TUNING. 

a. Make all ciibfe conncctionK between the beacon antenna mount and the 

transmitter (fi.s;. 22). 

CAUTION: When tuning the antenna and when operating the beacon 
make sure that the antenna array is at least 150 feet from truclcs, tanks, 

powei wi.res, and other iiictal objects (fig. 30). 

b. Lift the .mteiina mount clutch and lock it in neutral (fig. 2). 

c. Snap the MOl^ULATION & RtLAY switch on the control panel Ol'i' 
(fig. 12). 

d. Latcli the tran.smittcr punh-button to the desired frequency and turn trans- 
mitter ON. 

e. Set the rcimnancc tuner to the calibrated setting. 

/, Tune the (iinin!; indic.uor to its most sensitive position, with its antenn.i 
fully extended and then place the tuning mdkator at iea.st 20 feet away from 
the beacon. 

g. S:L;!it '.b.c '.rjl! s;Je of the antenna arr.u' to the tuning indic.itor antenna. 

h. Reich up and detune the No. 2 control knob in the phase-load box (hg. 
5 ) by turning the dial to wro. This is minimum cajpacitKicc. 

CAl.iTlON : When tuning the phase-Ioad box avoid touching the oust. 

Lean the body away from the mast. 
/, Now tunc the No. 1 knob in the phaje'load box (fig. 5), while watching 
the iTietcr on the tuning indicator. When tuned to resonance the meter will 
indicate maximum. 
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}. If the meter fails to go Off SCalc it inclfcates improjicr tuning of either the 
transmitter, the transmitter antenna circuits, or the resonance inner. In any ca.sc, 
befurc proceeding funiier it is hcsl to correct this condition. Assuming thnt the 
No. t knob, when tuned, caused the meter on the tuning indicator to go off 
scile or near inaximum, proreed io tiie next .uliiistment. Tune the No. 2 J<nob. 
This time turn until the meter in the tunm^' indicator rclurn.s to zero. 

NOTE: If the tuning imlicator ikHs not return W> v.n> difanc the No. i kaob until 

the drtircd result is olMi;infri. 

k. If the No. 2 control has heen able to return the tuning indicator meter to 
zero, the pattern has been tuned. Qicckinj; the pattern is a simple matter. 
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Rotate the roast by ham! and the meter reading will increase to maximum and 
return to zero as the mast revolves. 

NOTE: thf two controls have properly phased tlic drcui't, any movLfiienl 

tjf the Nil 1 or N'o. 2 diaK slii uM c.iusc > <liMrp incrt-ast on tht tnr.ifii; n-cti r. 
/, When the pattern has been effected, it is possible in most casts to increase 
the power output from the trammittcr. Turn the antenna array so that the tun- 

inj: indicator shows ^bo-.it half-scale deflection, and ac^j^]^^ tiie control on 
the re-wnance tuner for an increase in output. IF an increase lias been effected, 
return the null end of the array no it is in line with the tunin^n indicator and re- 
tune the No. 2 control until zero is at;a!n indic.-.tcd, SO as lo brin/: the null of thc- 
eardioid pattern to its greatest depth. Clieck the pattern by rotating the beacon 
.trray, When the null (white-rtrippod arm) points toward the tuning indicator 
there should I->e a full dip lo zero on the tunin;: ind;cator mctc-i As iJn.- .irr.a 
rotate.s the needle should deflect until ojj .'f./Zc is reached when the array reaches 
tlie direction wliere the "maximum" crossarm points to the tuning meter. T!ic 
antenna pattern is now oora-ctly adjusted. 

28. ORIENTATION AND ALIONMBNT OF BEACON TO 

COMPASS. 

a. After iaslaliinj; the beacon as described in pjiagrapbs 22, 23, 2 1, and 25, 
protet'd as follows: 

(1) RcmovL the tripod from the codc-kcyer well and the coinp.i$s from the 
lower compartment, ol the antenna mount. 

(2) Set up the eompaji.* and tn'iMjd at a distance of 50 to 75 feet from the 

he.u'on and as nearly north fro:Ti the hcacon as possible. Turn the coinpas's lo 
zero on the compass-aiunutli scale points toward the beacon. Level the compass 
This IS necesiiiuy so that the compass jvinter will not stick or act erratic. 
CAUTION: M,iL:nc;ic coinrasscs arc affected by any ma!:netfi.' metal 
such as iron, ^-uns, knives, etc Vehicles should bt at least 15(1 feet away 
from the cotnpas.s. The operator should have no magnetic metal on his 
person. In anv i,\vf, kecr !!'.c body as (at away as p<>ss[b!c by leaning 
forward at the waist, thus minimizing the magnetic attraction of any 
metal on the person. 
h. The easiest way ;o orient the !-*acop. !5 'c .>e tv.y ivx-n as shown in. fi;:i!rc 
31 for the operation, with one man bt.ttioncd at the beacon, and the other man 
at the compai!.<, although one iman Can accomplish the orientation. 

(1) Di.sen_s;a^'e the cl.i!ih .'.p.d line up the nul' fNxhite .^tripped) cud of the 
beacon array .so thai it points to the compass. Use the si^ht on the inast and take 
directions from the rompass operator. 

(2) The coinpas, operator sii^ht.s rhroi!/:!i the compass lirb.l^ iintil !v. ]int> np 
the Antenna array of the beacon in his sights. The slit-si^ht eycpiect of the com- 
pass should be next to the compass operator's c>-cs, as shown in hgan 5>. This will 
give assurance that the mo of the compass azimuth will point to the beacon. 

39 



TM U-2C09 
Par. 2H 



Radio Beacon EquipmtHi RC-163 



I 

I 




Figure M. Oriotiiiig the btacDU. 



(3) Tlie coir.p.Tis opt-rator t.ikcs ihc azimuth reading from l!ic compass dial as 
marked by the &outh end of the needle, and call» the reading to the beacon 
operator, 

CAUTION: Always use the reading from the south end of the com- 
pass needle. Disregard the north reading. 

(4) The beacon operator sets the zero set- ring on the antenna mount to zero 
on the beacon azimuth bj' loosening the knurled screw on the zero set ring and 
turning the ring until 2cro on the scale is opposite the scribe mark on the zero 
set-ring and tightens the knurled screw. 

(y) The beacon operator dien turns the aitfenntt mm to the same aziiiwtb read- 
ing as iliat tailed by the conipass operator. This will plftce the antenna array 
parallel with the compass needle 32). 
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CAUTION : Do not turn or move the antenna array while making the 

follo%ving alignment. 

c. Insert the desired code disc (fi^. on the curntable, align wiili the pre- 
dctertnlnH character for north opposite the ke)er contact (%. 17). Place the 
toinpression-insulator plate o\er (he code c.isc so that the north dinr.ictcr ani; 
iiMinbcf can be read thrpu/jli the w indow in tlic compression-insulator plate, 
and so the center line of the window fioints to the kcj-cr contact, then screw 
down the lar^e knurled nut witii the lingeni until the Code disc is liclu tiglit. 
Close the todc-kcyer well lid. 
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FigMr* S3' TMt «/ codi diics. 



CAUTION: Be careful not to shift the code disc while tightenint; the 
knurled nut. Always hand-tighten the knurled nut. Oo not u.<ic tools. 
Undue pressure tn.iy damage the mecharikal arrangement. Make kure 
the desired side of (he code disc is up and the compicsskin insulator a 
placed right side up (metjl plate on top). 
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d. (1) The beacon etjuipoient is mm ready for operation and can he use<i 
without further adjustment provided the v^Ide Is not mo\*cd. 

CAUTION: Movt.'iiciK of the «^iiclc as little as S incJics may require 

ix-a]ignmcnt of llie beai.on hy compass. 
(2) Tun-! ROTATION .swilcii and MOOUI-ATION & Rl'.I.AY .swirrii ON, 
en^{a/;e the clutch and turn triinwnitter ON. Operate on prearnsns/cd tihedule 
or on cill. 

( 3 ■) Monitor the Ixwon signal occasionally lo make sure the lieacon is opcraiinj; 
properly. 

( i) To .stop t!.£ l eiavi torn ROTATION switch and MODULATION i<c 
RE/.AY .witch Orr aiul (,i-n off the tninsinittcT. 

CAUTION: Keep personnel aw'.-iy from the hcuon a< mm h .is pos 

.siblc while transmitting. 

29. RECEIVER OPERATION. 

a. With some rtwivers, such as Radio Set S('R-5 :ri or SCil-6l(), havin/j no 

sens:ti\i;v or stjueith con'.ru), it rn,\v bt acccsv.iry to reduce tlie recdvcd sijenal 
.strtii^di 111 order to detern-.inc: ihc null. Pullmy the- rcici\er .intcnn,') dow:' ti'' .; 
horizontal position will reduce sen.siti\ iry .ind CMise x definite increa.^c in noise 
le\'el an the null appronche.'i ami a definite Jefre.ist in noise level as the null 
pil.t*i6,S out. siuri a receiver. \cry near the I'lMton location, it may be reees- 

Siiry to (Jistonnect the recci\cr .mtenn.i entirely to o.use .i delinite drop or 
uiil of the signal. 

b. With 3 receiver of l^adto Set SCR-508-(&; or SCR-608-(&), havin- .i 
$(]uelch ciiruit with a sensitivity control, it is pos.sibic to cause a definite hrc.ik 
with no signal for the duration of the null. This is done as follows: 

(1 ) Throw the .squelch circuit control to ON, and turn Ihe sensitivity control 
tountcrdockwise : the amount of fade out can be controlled so that the sign:!! 

drops out cleanly. 

(2 ) It is suggested that a group of characters of an odd number be dropped out. 
This facilitates the determination of die Exaring. It is possible to cause only one 
character to drop out, but although this method is sjjectacciar, a p.issing vcliiclt 
or effects of the terrain nr.ay cau:>c a retracted or reflected signal to produce a 
shift of Hie null at the Mceiw, thus causing an error. 

(3) When a large group of characters such as 7, 9, or 11 arc dropped out, a 
pjssini:' vehitlt or an intervening hill will cauSe nO etl'Or. The time lag al.so 
minimize)) the ictcivcr .shock or circuit delay. 

EXAMPLE: If the squelch is adjusted to cut out 9 characters cleanly, 

but not S or 10, the bearing will be close to the middle of a charartc-r 
Thus the zone of uncertainty is reduced to 3" or 4' on either side of rhc 
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bearing, instead of 7.?^. This is about the limit of accuracy possible 
with the present equipment, even if it were possible to climate smaller 
fractions of a character. 

f. At extreme cli->t.iiKc.s it is possible that only ihrc-c or four characters will 
l-^e ]>card. These vk ill l^e the maximum signal side (hot enU) und Ixrarinj^s will 
be rc \ ersed. 



30. HOMINQ OPERATION. 

a. Each operator ol a receiving station, mobile or stationary, must know the 
rode disc number, chararler sequence, and the north orientation cliaracter trans- 
mitted by the beacon for liie partioiiar day or trai)smissioa. 

h. A circular piece ot paper showing an azi'mtiih ■?faic with decrees market! 
in clockwise direction in W sti/ments, and a a;:::;\i>, are fhe only addi 

tio:ial eouipment necessary for homin:;. Figure 34 shows the fonn rec|uired. 

( I ) Ihesc lioining discs have been designed lo eliminate computation and to 
^^^ive the operator receiving} the beacon signal a direct aziniittJi on which to travel 

home. Tor this reason the reference kiter which is oriented to Norlli on the 

beacon, i,^ phtceJ on IHO de^rcc^ on the lioming vlisc. 

(21 U only ihe reference letter is known and the charariers are copied on the 
homing disc from signals rccei%'ed in the fieid, they should be copied in a t'l«Kk 
wise diiectiqo startiqg witli the reference letter on 180 degrees. 

C^) It is best when circumstances jiermit (o use a homing disc \vi;h (h i' 
accers to be received already written in. In case these characters are copied 
directly from tlte code disc to be used, and not from radio si/^als, it is iiece.ssar}' 
herause of the clockwise rotation of the code disc against the fixed point of the 
keyer contact, le proceed in the following manner: Write in the reference letter 
(oriented to North on the hcacon) on ISO degrees on the homing disc. Follow- 
ing the characters around the code disc in a counterclockwise manner, write them 
on the homing disc in a clockwise direction. 

f. Listening to the signal and visually following the chararters traiuanittcd by 
the beacon station around the disc, tiw operator makes careful note of the last 

L'::i::.;:cT heard, and places the left thumb on this c!Mr,u;er. After the null, or 
period of silence, passes, the operator notes the first character heard and marks 
it with his right thumb. A jjoint midway I'jetween these characters will be the 
hearing traveled to rcacii ihe beacon. In performing this operation it is best to 
adjust the sensitivity of the receiver so that an uneven number of characters drop 
out, in this way the center of the null is easy to find. As the receiving disc Mci- 
muth is a direct reading, the bearing indicated On the homing disc is the azimndi 
to lr.we] to arrive home. 
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d. It is possible to gel bearings in eitiicr moxia^ or st.itiorury vehicles A 
niotor vehicle, plane or boat can get a bearing and travel in t!ie given dircLtion 
for t-juitc a distance, at which time another beacon transmission may be received, 
iind the hearing can be rechccked. 

. 31. DIRECTIVE TRANSMISSION AND RECEPTION. To 

JTiiikc use of the cardioiil pattern for directing a maximum signal (cither phone 
or tonc-modulatcd CW) towards a friendly station and a minimuin signal to- 
wards the ctleiny localion, point ihe hot end to^^'ards the friendly station if the 
loi.alioJi is kno\\'n. If the location is not known, ^CL a short test transmission 
Ironi iJic operaiur of the friendly .•elation while rotating (he array by Jiaiul. Stop 
the jrray when the friendly signal is Joudest. Profcej with transmission. 

32. STANDBY OPERATION. Because ot t\\c sckccivc pailern re- 
ceived by the array, do not use the beacon array for standby calls. Howwer, if 
standby opcWtiOR is desired, connect a piece of wire S or 10 feet lon^g (run 
horizontally away froin the array) directly to the A binding post of the receiver 
in use. This will deplia^c the circuit for receiving; and will not alfect Irausmis- 
»ion. 

33. DIRECTION FINDING. 'lo l<Kate friendly or enemy slatioti by 
u.>ing the beacon array as a direction finder pi-ocecd as follows: 

(t. L!)isen^!;,)gc the clutch. 

h. Revolve the array by hand using the two turning hiindles. 

c. If the signal is weak the unpainted or hot side w^iil indicate the direction. 

d. If the sii;nal is very strong, throw squelch circuit on the receiver to ON, 
and icduce the receiver sensitivity. Use cither the maximum oc null ends to find 
the direction. 

34. DIRECTING A FRIENDLY STATION. Using the same method 

described in paragraph 51, a friendly station can be given its azimuth to within 
7" after a very short test transmission by the friendly station. 

35. NAVIOATINO WITH THE BEACON. 

it. A dual installation of beacons on a knowTi or mapped line, 10 to 30 miles 
apart, with synchronized ON and OVF operation, will provide fixes to travel to 
•I jjiven azimuth or position. 

b. Depending on the care with \\ hich both stations have been aligned, and 
the receiving operator's experience, such fixes can be accurate to within 14 

c. The two beacons are best operated on two different frequencies, preset 
on the receivers to allow quick shift from one of the l:eacon stations lo Uic other, 
as soon as tite iirst station's bearing has been determined. 
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d. One station might use an audio tone ot' 1 ,000 cps and the other 2,000 Cfs 
to lielp (Itstinguish betw een tlic stations. 

e. Thij; jamc .irranijcrnciiC can !>e usc-tl to locate- the position of forw.tr'.i 
vehicle o': the foiwacd obscivcr would tiaiwmit Iwo recci\Cii litariiigi, thu> j->osi- 
lionin^ himscif. 

36. USE OF ANTENNA ARRAY TO OVERCOME ENEMY 

JAMMING. The isc.icoii .imcniu irray can he u.scd to overcome enemy jam- 
ming of received $i|;nal.s. Swing the hot end of (he antenm. army toward the 
friendly station. The selt\livc paderi) of the antenna array will reduce or elim- 
inate the jamming. 

37. EMERGENCY KEYING. 

a. To emcrjjjcncy key ihc iransmittci wilii lone inoiluiinion proceed as 
follows: 

(1 ) M;\kc all v.iiilt (oniici i:i)i-i,N hclwfcii the beacon .\nd ir.in^mjticr. 

(2) Remove co(U, disc from turnlabic in lodc-kcyei well and replace (.omprt.^- 
.iion-m.>ulator plate. 

(i) Turn RO TATION' .switch Ohl'. 

(1) lum MODULATlONf & RliLAY .nwitdi ON. 

(*) ) I-I.hikI key the cnicr;;ciicy kcyiT hiilfon in the coae-kcycr well (fi^u. 17). 

f>. Turning the antenna array iititil the hot tro.ssarni point* to tiie desired 
station will increase the signal strength. 
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38. GENERAL. 

a. Radio Bcicon Ecuiipriit-nt RCM63 is nil ai!\ili,!iy rotating antenna 5)^lCIn 
which converts tiie output ol the f.-ccjucnty inoduLucd (ransinittcr of R;uiio Set 
SCR-508.(&) or Radio Set S<:R-608-(&) into a cardioid pattern. 

b. The ouiput of tht transmitter of R.idio Scl SCR-508-(S:) or R.uiio Sci 
SC.R-6()8-(&) i> I'urried througii a coaxial r-f iiiic into aa autcnm-cyuplcr or 
resonance tun«r. A stationar)' link terminates the transmitter ot^t^xit and pro- 
^ .ic^ .ill iiiiiuctivt r-f source coupled to .1 stjtion.ir) -...c::J,i:y .viiidiii:;. '\'h\-> 
untcnn.i coupler, «'hcn tuned to resonance, jiroviUcs anipie r-1 ci:cr^) to energize 
.1 looiicly com^leil rolalin/; link. The link, mounted by a connector, is fixed in 
xsast and tarries ihc r-f cner^i;y •;-;ro.,t:b [!,c l e u on rt l.i'.'r. c stub axle. The stub 
axic is cnjiiAjijcd hy tlic mabl vtiicli a continiwtion of tiic r-i coaxial liui-. 
The leiutr portion of the majii acts, as a physical support for ihc «t;-ay, and tJic 
iiisulaicd portion iimo rHdiites as a part of the vcttical diixile ouipni (,fi^:, M). 

I. I'lio ph,u>c-Ur;.| irciiit, coupit-d 1'>y i)ic parallel i:onncclfd link whkIhil' on 
tJie indiiUors, s]'lit> tiic energy from tlie tfan,>tr-itttt into a du.'.l oiupuL ciriiiii, 

d. The vertical dii)o)t ii'rcuit imUiclof is connected to prwidc a hif;h airtent 
source for the current fee vertical diivjlc, whith LOOii^ts ot Mast jMS-1 19 (insu- 
lated l:^* phenolic) and Mast Scctioas MS-5(). MS-5J, and MS 121, used with 
frec|ucncie* of 2r>-27.i> nx'gaiycles. The tip of tJie dtpkr. Mast Sciiion MS- ! 21, 
is removed for fretpcncics of 2P-38.i) megacycles. 

t'. Tour pKi L- in inducrors arc pro\ idci; for the vertical di)»lc ».ircuit to t;ine 
over a ffftjuerK) ran^'c of 20-38. y mc^'acycies. 

/. The Adtock circuit inductor provides a reduced \'oltagc la the 4 AJcock 
elcnx-nts. 'J htsc 1 elcir.eiils arc transposed at tiie crossarm-iockct cn^■]^, (..lusini; 
a yo'' phase shift. Additional phase .<ihift i.s introduced by conductors, longer 
than necessary in the transposition assembly. These conductors arc t«i'i$teil tO 
provide added impedance and a deeper null, and are bundled to pre>-cnt damage 
and circuit interaction. 

f;. The r-l cncr.uy is transmitted from the Adcock circuit inductor through 
tlie two removable irwssarms by r-f traaunission lines. Four riuji»-in Adcock in- 
ductors arc provided to enable the one array to tunc fro.Ti 20-.i8.9 mc;;acyc!e*. 

h. The minimum output or null, of the cardioid pattern is< phased to occur 
oil the white-painted Crossarrn M-40a. Thi.s facilitates orienting the cardioid 
paitern lo compass. The toiie modulator is mechanically keyed by the automatic 
codc-kc)'«c, synchronized to the rotation of the antenna array. 

^9 
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NEON GLOW TUNING 
POINT 



t iliuic a. S(lH'iHiili{ liij^rM of MttWUt array. 



(I) When ihc null is aligned to any given position and a cert.iin characfer on 
the code disc placed on the code-keycr contact, a complete location of ttic 
antenna amy will return the null and disc chanuter to the stattiog point. 

(a) Thus, using a code disc with diaracters as shown in figure 34, aligning 
tlic null of lite antenna array to magnetic noith and setting the second letter O 
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on the code disc to the cod< -kcycr contact and locking the compression-insulator 
plate, a full rotation of the antenna array will return the null crossarm to mag- 
netic oOtth and the code-kej er contaa will again be on the secood letter O on 
the code disc. 

(h) Some confusion may be caused by the fact that the code disc rotates. 
Rotation is necessary for mechanical reasons as it is easier to rotate the code 
disc ag<tin^t the codc-kcycr contact, than to have the code disc stationar)' and 
rotate the codc-kcycr contact around (he code disc Actually (he code diK char- 
jctcrs remain in a fixed position in the untcnna pattern. 

(2) 'llic hcacon antenna array rotates in a clockwise direction ;i( approxidiaicly 
2I/2 rpm. Eight characters, c.*ch repeated 3 times, makes a total of 21 clianiclers 
Iransrailted each time the code disc makes a complete rotation. I'hcse 24 char- 
ciccers are each centered at intervals of 15° and, \ar)ing with the width of the 
character, provide a calibration for almost the entire i60°. The speed of the 
transmitted signals is approxiniatcly 12 words per minute. Repetition of the 
characters enables inexperienced operators to follow the signals on the homing 
disc and receive a bearing. 

i In operation, the heart-shaped pattern revolves with the antenna arri) 
and the white marked crossarm null ie\-olve$ the fuii 360' marking; each section 
of the serv*ice area. With code disc having diaracters as shown in figure 5-i 
.tligned, as in .subparagraph b( 1 ) f^i) alx)ve, a receiver to the north of the bcKon 
would miss the second letter O. A receiver located cast of the Ivacon would 
miss the second letter K. A receiver south of the beaooo would miss the second 
letter N and a receiver west of the beacon would am ^ second Icttct V. 

NOTE; Ont-ch.\ractcr drop outs «rc pivcn ; ^ cy..'C.:y'.c^ : ; in expljn.itioii 
In actual operation, one character dropouts, rcqiims critic.il tuning and 
adjustment of the receiver, will nnt be ncc(>s.iry ixc.iuvc s.-tisf^iCtriry bcadnss 
will ce«ult from group drop-outs of 7, 9, or 11 iluracter^ (p.ir. 2<^). 

dd. RESONANCE TUNER RC-ISOB. (fig. 3?). The electrical 
components of the resonance tuner consists of a 2-inch phenolic form, mounted 
by an 8-32 screw and nut. Oversized mounting holes allow centering the 
rotating link in the form. The form has two windings. Two turns of No, 18 

copper wire are used as an inductive termination load for Radio Set SCR-508-(&) 
or SCR-608-{&). This inductive termination winding is wound close to a 
-i-turn No. 16 copper wire secondary, tuned by a 75-u uf variable capacitor. 
The secondary provides a concentrated r f radiating tank circuit for the 2-turn 
rotating link which rotates within the form. A connection it a high-voltage point 
of the secondary winding terminates in a screw head in a circular piece of 
polystyrene insulation and provides a point of contact foe oeon glow lamp tuning 
(fig. 14). 
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40. OSCILLATOR BC-1304 (fig. 36). 

a. The audio oscillator cmpioys a grid fecdbark circuit. The output tone 
frequency is \.\i\cd from approximately 800 to J,?0() Lyclcs per sc-cond, by a 

con: -! >:I riii!: one of 5 resistors in ihc i.ithode circuit of tlie lyiK 
12A6 [Tcntodc uilx- Ubcd the osdii<itor, Tht I volts applied lo the filamcnl 
i> also used a< i;lalc voltaic. Ihc cathode circuit is opened and closed by a rt'ay 
koycd by (lie .lutomaiif code-keyer. 

b. The grid return ot the jicncode tube and the kc-)ed cathodi: rttuni iirc 
conducted throujj>h a 5hic)dcd twjn-condiutor cable to tlie magnetic microphone 
connector on the C and D terminals of the trAnsinitler. The C and D t(.rmin;i!s 
are connected to tlic primary of a grounded input transformer. Ihc g:id return 
of the audio oscillator completes it> circuit in Uic transjnmcr through one side oi 
the ina^nt'tic (nicrophonc !r.u>iorincr. The kcjxd cathode ciraiit coinpieleb its 
circuit throuj{h the oilier li.ilf ot the magnetic luicroplionc transfonncr. 

41. AUTOMATIC CODE KEYER. Inteiiulioiul Mor^c luJc; .t^tu.s 

An- formed when (Jic MODULATION iN; RliLAY switch on the lontrol pam l 
IN ti;riicd ON' aii>.! (be t.od<- div , nio'.intcd on the grounded fiirn table, is n)i.vicd 
.i.i:.iin.st the wcil.i;t ^luj ed code kc-)tr cont.ui by the bcjion motor. iJii.s keyini: 
the relay in the tin nit. One ^i(lc ul the relftf solenoid connects to the t:!-\'olt- 

sy iac. Thf \^cJj;c sbaix-d luntai.' connctls to the other end of the relay solcnoi<,i 
Aiid, riding alon^i the cd^ie of iJic Lompression icisulator plaice, j^rounds on lli( 
metal protrvi>ions of the code disc, cner^iiein^ the Kxlenoid and c'loMn^t the rday 

(.■on.'a< ts which form a single- po)c sidi^le-Uiinw switch which opcn.i .ind doses 
the ai:dio-o>tillato;' talliode circLiit, A 300-ohiii re.si.vtor and a ().5-u f capaciior ir. 
vL rie> .i:-f shunted acros.s the kcycr conl4irt lo ground at liie relay terminal to 
minimize sjrarkin^. 

42. CLUTCH ASSEMBLY. I wo collacs arc- u.scd to disc-n^a^e the jna.>i 
from the drive %^'Orm. The bottom collar act.* as a guide and limits Hie drop of 

the ene.igin^l; cliitili rollar. The en;;ai.'in,!: clufdi coll.'.r is controlb'il by two 
pivoted .slide ^uidci, mounted in a fulcrui;! yoke. Tlie guides tide in a jni.Ucd 
groove in the j"oke. One end of ttiefulcnim yoke is attached by a clevis pin to a 
Sltpporl brai ki, I on tht: inside of" tlic antenna rr.oiinf, 'I'iic other end is altachcxl 
liy a clevis pin to a \ertital pull b.-ir. Tfiiii liar extends throujUh a salionary 
2-inch standap axle in the antenna mount roof and terminates in an inverted 
rain-proof cup fitted with finger p^-.V.-^ l ifting the cup lifts the fulcrum yoke, 
rai.«es the en^ajting clutch coll.tr, and di$cngage.s the dutch pins. A quarter-turn 
twist of the aip hoUs ttie clutch dtwojEaged. A .xiiiral-^-ound hcljxrr .^prin/; is 
used to assist the gravity-forcctl engagcmcm of the ciutch with the drive worm 
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43. TUNING INDICATOR 1-234. 

a. The tuning indicator consists ot a tekscopic antenna, a 0-1 00 micro- 
ammeter, and Tube VT-210 (iS4) used as a diode rectifier. 

b. Tiie control and screen-grid and the diode plate of the iS-i tube are 
externally coimected to the plate of the tube (fig. 37). 

c. A Loil of 8 lunis of No. 20 wire, witii a lap at the fiflli turn, and luncd 

in 
q: 

in 
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by a 100-uuf capacitor, is connected bet^'een the plate and Alament of the tube. 
The 0-100 microammcteT is connected in the return circuit and serves as a visual 
indication of received signal strength. 

J. I'or use between the frequencies of 20 and 31 tac, the t.ip on tlic- roil is 
not used and the lead is soldered to a blank lug on top of the coil form. This 
arrangement is used when the beacon equipment is used with Radio Set 
SCR-5()8-(&). Tor use between the frec^uencics of 23 and 39 mc, the lead from 
the tap is soIilercJ (o the chassis of tiie tuning indicator. This arriin^einent is 
used when liie Ix-hloo e^juipinent is used with Radio Set SCR-6{)b- (&) . 

e. Vomr tor the tuning indicator is furnished a 1.5-voh battery mounted 
in the case. 

/. A chart mounted on the co\-er of the tuning indicator gi\es approximate 
dial settings, with antenna fnlly extemied. 
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44. CLEANLINESS. 

f/. Mukt t:\'eiy effort to preveiu mud aiui dirt from corning in coniait with 
plujj*, antenna screw contacts, the lontrol panel irifertor, an J the cable connec- 
tors. As soon ;is possible- after a rain slornT Jry thic niacliined phenolic 
suppoft.s whitii hold the female .sockets for the ina.'it sertions. Take .special care 
of the vertical insulator on the phii'^e-lOiul !.iox, Keep it clean and ilry to prevent 
disfortioi) of patlcrn. 

Mast section,? should be locked togetlier with lockwttshers after cleanin/^ 
the en^siiigin^ parts with wndpaj>CT. A\'oiJ taking the niast sertions apart, as 
the assembled units are easily stored. This saves time in .sc-tttn^ up the lx<a<'on. 

c. Keep ^ears free of dirt and exceju grease;. 

d. Clean kcyer contact and code discs if erratic keying occurs. 

e. Keep ;ht resonance tunec free ot din and moisture. 

/. Always ktcp the antenna mounting stub cowrcd with Ba^ HG-17y when 
not in use. Wipe Jie stub clean before covering it. 

Wipe off all dii.st and dirt from exposed parts and blow out any dust from 
(he interior o! tlic antenna mount bein^ i.netLil not lo damage any of the 
components. If the gears become dirty, clean theiri with a rag so.iked in dry 
cleaning solvent. Federal Specification PS-(5(Sl-<5. Wipe dry and apply a \xvi 
sm:LlI amoLint: of light grease (par, 6le). 

45. LUBRICATION. The Ix-uon equipment requires very little oil and 

grease, Use a smail nmount and wipe away all excess, 

*. Motor. Place two or three dro^« of engine oil. Spec. U.S.A. 2-lO'iB. 
SAli No. U) in the two oil rups of !hc motor every 2')(i oj^cratin!: hours. The 
oil cups are easily reached from t!»c front of the motor. Foi temperatures below 
zero tsse special preservatiw, lubricating oil. Spec. AXS-777, if available. 

b. Code-keyer Shttff Oil Hole. Rcnio\e screw and put two or three drops 
of engine oil. Spec. U.S.A. 2-104B, SAF. No. 10 in the oil hole in the tapped 
end of the code-keyer shaft e\-ery 256 operating bouts. Whcai <^ieratmg in 
temperatures below zero use sjiec;al. prcser\ a(ive, lubricating <m1. Spec AXS-777, 
if available. Be ^ure to replace screw in oil hole (fig. 17). 

e, Clutch Levfr. Pack the clutch le\"er wth general purpose grease No. 2, 
Spec. U.S.A. 2-108 or Spei., D.S.A. 2 110, whecl-lx.:ring i^rcase. When oper- 
ating in temperatures lower than ifl^ below zero remove gre.i^e and Uiie special. 
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pre»er\'aiive lubricating oil. S[>cc. AXS-?''?, if a^-aiIable, or engine oil. Spec. 

U.S. A ■: lo-tFi. SAP. No, 10. 

li. AntiHun lietiiii/^ (Oilitcj. The aiiteiiin liearin;: (oilitc) should rc- 
t'liii!* little or no attention in the field. If condition.* indicate thai lubrifalion 
!> rcciiircd. follow tiie same prixxdurt ,is th.i* for the iluh'h levtr in suSfura- 
^raph c alwvc. 

IP'orw tufd Drft'e Crears. The worm and driw pears require a very small 

aiTioiin; of h;! I 'i iilior. anil, wlitie extremi.- cornlifions of s.uiil Lind dusl arc 
(fnmintcTft!, (..in be ojx-nUcii without i^rcise for long periods without .serious 
dam-iirc to the equipment. Cxe a small ainoiint of i-eneral purpose, grease No I , 
.•Npi-i.. U.S. A 2- 10? or cqu.ll when opt-ia'.ini; in leniperaturcs .ihove 32~F. For 
ItJDjieratures below -j-32"r use ^jcncral piir[iy.">c ^rta.sc No. 0, Sptt . U .S..i\. 
: i06. VC JitTC extreme tcmjicrjium of in" hc(ow lero, and 1o*\t, are enonin- 
terc'd. rcmovc\j{rcasC and us<- spvciril, prt.vCTvanvc. hjbrl eating oil. Spei'. AXS-777, 
ii .i\;<ii.i!ilc. or eni,'(iK' oil, S[x-:. U.S.A. 2-l,() IB. SAl- No. 10. 

46. GEAR ADJUSTMENT. The radio bea<t>n c<|uipti>t'ni ha<i Ivcn 
»ie>;«;ncd with (he mast-bcarin^L' support and the code-keyer >up|TOrt in fixeil 

!->ONitioiT^, .Am idler uc-.ir is used as ;>djusuix-nc for play hcfwcc-n the mast drive 
and the codc-kcycr drive. The motor bolt llole^ -.'.ve. drilled overside to allow 
uiljiisttMcnl between motor worm and dri\e power ^ear. In adju^titiij the idler 
t;ear, be . .irtful to avoid hindinji or o\erplay. After adju.«tment lighten Ihe nut 
hoidir.i; (Ik idk r ^{car. 

47. VARIABLE CAPACITOR TUNING KNOBS. All dial shafts 
should rotate itteiy. Make sei.screw.s .is li,«ht as practical .so c.Uihr;uioii N\;il not 
be changed. 

48. MAST SIQHT CARE. The mast sit>ht i$ useful thnng the training 

period or sv!\^-ii oac oper.itor is si^'!:tir.^- the bejton. W-'ifh .in op-cr.itor M the 
f0mpas.s directing the si^htini; it can be di.sre/jardcd. This sight ha."! been 
adjusted before shipment to be parallel with the antenna crossarmj. Check the 
siiiht adjLi.stment by sis^htin.g throui^h the compass to tlie he.icon as.scinbly iincil 
the three top antenna inast sections appear as one. Loosen the two locking; nuts 
(Ki the sight a.«seffibly and loosen the adjustment screw (painted red) (fig. 7). 
Adjust the sight to line up with the compass, tighten the adiu--;:r:cnt screw and 
lock the locking nuts. An clastic stop nut i,s provided to .dlow vertical azimuth 
adjustment s^'ithout the use of tools. I'ighten this nut just cnoujch to allow 
si.L'ht inovenx-nl and to hold its position without binding. 

49. ROTATINQ LINK COUPUNQ-ADJUSTMENT. The rotat- 

hill link coupled into tl-,t reson.ince tuner is adjusted by (he mniufacturcr for 
optimum output. Three 10-^2 screws and wnshers ride up or down in elong.itcd 
slots allowing a coupling adjustment of approximately 14 inch. This adjust- 
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ment Can be arbitrarily set at halfway. For maximum output the use of a dummy 
antenna is necessar)'. 

50. TUNING INDICATOR 1-234. A .spare tube for the tuning indi- 

Ciiror is carried on the aiidio-oscillator chassis. If the tuning indicator is defec- 
tive, and replacement of tube or other minor repairs does not suffice to correct it, 
use tiie receiver for pattern tuning. 

51. EMERGENCY REPLACEMENT OF MAST SECTIONS 
MS-120 AND MS-121. Fmergency replacement of Mast Sections MS 
120 .'uid MS- 12.1 can be made by using Mast Section MS-49 (often available in 
the iicld) and cutting it down to a length of inches tor replacement of 
Mast Section MS-12(>. To replace Mast Section MS-U1 cut Mast Section MS-i'; 
down to a lengtli of 13% inches. Make all measurements from tip to tip and 
hold accuracy to within l/j inch to avoid unecjual loading which will cmst pat- 
tern instability and require retiming on the jjext setup, even thoti^ the same 
f cequencles are useJ. 

52. BENT MAST SECTIONS. Through arciJcnt or rough handling 

one or more of (he mast .sections in tlie antenna array may becon« bent, Tfie 
bent mm section can be straightened by carefaliy bending it with the hand until 

it is parallel with the other mast .sections in the antenna array. It is best to have 
the mast sections in line to allow easy alignment to tompas.s and in urdc-r that 
the radiated pattern may not be affected. 

53. CODE-KEYER CONTACT. 

II. Make a frequent check of the codc-keyer contacf. This stainless steel 
V-shaped contact should ride smoothly over the code disc teeth with enough 
tension lo make and break the signal cleanly. Sliould the contact show appre- 
ciable wear, reshape it to the proper angle with a file. 

A. The keying can be checked by monitoring (he signal. To do this, with or 
without the antenna array installed, do the following; 

(1 ) Connect nil the cables between the beacon and transmitter. 

(2) Turn receiver ON and VOLL'ME full on. Tune to transmitter frequency. 

(3) Turn (-.eacon M01.:)ULAT10N & RELAY switch and ROTATION 
switch ON. 

(i) Throw switch on transmiller to RECEIVER TUNE. 

(5) Latch proper frequency and turn tran.smitter ON. 
c. The keying and modulated signal wiM be heard in the receiver. Check 

for poor contacts or slurring of letters. A worn contact edge-on the V-shaped 

code-kcyer contact will short between the dots and dasiies. 

CALTION: Avoid unnecessary rough handling or bending of the 
contact spring. The Spring is built to stand a lot of wear but it is not 
unbteakable. 
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54. VARIABLE CAPACITOR CARE. Protect die three r;ipacitors 
from medianici] Jamaj^e sudi as bending of plates, and keep them fret from 
dijt and moisture. Tf necmar)'; these capacitors can he cleaned by blowing 

iheni out w i'li clean, dry air, Miike sure all condensed moisture has hccn removed 

fron: rhc airho:;c th.it is being used. 

55. TUBE REPLACEMENT. To replace the tulx; in the tuning ind:- 
rator remove the buck o( the tuning indicator, depress the shield and r«no\'c 
the lS4 tube-. Rophuc with the spare iSi tube curried on the chassis of the 

.Hniio oscillator, 

56. FUSE REPLACEMENT. One 20-ampere fuse i-; used and is 

mounfetl on the control panel in a fuse ortractor post, If rcplaccmeni is ncces- 
.sary use a :Ki-ampcrc fuw. Spare fiises are carried on a mount on Che inside 
rijiiit-hand side of the antenna mount. 

57. MOTOR BRUSH REPLACEMENT. The motor h.is more than 

.imple power to operate the beacon so brush life should be ioua .irid replace- 
ment infrequent. To replace motor brushes it will bt necesSiirj- to remove the 
motor f'ron^ the antenna mourn. Proceed . ^ follows: 

<t. Di'Jfoiincct ilic power supply cable. 
Reinovt the compass. 

{■, Remove resonana- tuner. Unscrew the three mounting screws and lift out 
the rc-soti:,nce tt)i;cr. 

</. [."nscrew the auJio cal.ile fastened to the rear of the control panel. 

t. RcmovL- ilic audio-oscillator chassis by twisting the winged Dziis fastener 
L'Ounterclockwi'-c. Remove the chassis from the antenna m.ount, 

/. Remove the tuning indicator shock-mount from the code-keycr well by 
iinscrewin^i! the two scrcw.s located in the felt of the shock -mount, 
Unscrew the fon;- bolts holding the motor. 
CAUTION; Hoid the motor while unscrewing the holding bolts. 
Do not lei the motor drop. 

h. Rcniovc the motor from engagement with the worm gear and brinj; the 
motor out of the antenna mount. 

/. Remove the tw-o bukelite covered Screw's and then remo\'e the sjning and 
brash .isscmbiy. 

/. R;-'placc with new Inrush assemblies. 

CAUTION: Be sure to replace the new brush as.semblies so the con- 
cave face of the brush will fit the convex surface of the commutator, 

58. PILOT LIGHT REPLACEMENT. 

rt. Control panel light rcpl.acement is made by unscrcwin^e the jewel, press- 
ing in liie li^'ht. and turning; it to the left. Replace with a 12-volt pilot light. 
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h. Replace the code-kcycr well pilol light by opening the front Joor of ihc- 
antciina mount, then jepre»> the pilot light bolder springs until the assembly is 
loose. Remove the li|;ht and replace it with a 12-vok li^. 

59. COMPASS CARE. 

a. Give the rompssx (he best of care; avoid rough handh'ng And protect it 
from r.iin. TIk- compass is the most df'licstc- part of the equipment and proper 
fijnttioning of the beacon depends on its accuracy. 

b, When ussin^ the compass be sure the ttrimutb is set at zero. In case the 
nzimutli scale is not set to iwro, correct it hy turning the zero set screw on the 
Miie of the compass. (The set screw is near 270" on compass scale fi^. 9). 

When not in use, lock tite floating pointer needle hjp tightening the 
knurled screw on the back of (lie i.oinp;i>'! ; this prevents d.^rr-.-.c'.- to :!;(- :,i:;'!p.iss 
jewel. Then place the compass on its mount in the codc-keycr well, face inward 
toward the feit and clamp carefully. 

d. If the compass becomes damaged, replace it. Oo not attempt repalrinjj^ i: 
in the field. 

60. BATTERY REPLACEMENT. To replace the battery in the 
tuning indicator, remove the hack of t!ic meter and lift out the hattery {{\g. 4 i). 
Sl;<ck has been allowed i:i the wire- so the battery can be brought out to unfasten 
the nuts. Replace widi a I Vj-volt Battery BA-l$-A. lliis spm is carried in the 
antenna mount. Be sure to maintain correct polarity. 

•1. REMOVING R.P GABLE PROM MAST MS-119. 

It. Remove Crosssrms M-4n7 and M-408. 
b. Remove vertical dijiole. 

(, Remove the eight screws which hold the metal cover of the phase-load 

box |-f> the chassis. There arc four screws on each side 

d. Remove the dial edge lock cap. Loosen the set screws in the two tunini; 
knol'»s and remove knobs from shafts (fig. 43). 

e. Unsolder the connection at the top of the r-f transmission line. 

/. RcnK>ve the nut that holds the lead from the shield of the transmission 
line to the chassis and remwc the lead. 

Remove the six screws that hold the bakelite plate to the lower portion of 
tlie ph;ise-load bo.\. There are three screws on each side. 

Remove the clamp that holds the r*f transmission line to the crms-arm 
channel support. 

/. Unscrew the two screws holding the bottom male plugs. Pull out the unit 
with a pair of pliers. 

/. Pull the insulator and the r f transmission line free of the roast. 
k. To replace the r-f transmission line reverse the above procedure. 
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S2. REPLACINQ R-F TRANSMISSION CABLE IN CROSS- 
ARMS M-407 AND M-408. 

a. Remove tlie tvo screws that hold the inspection shield in place at the end 

of the fro<;<arms (f\g. 6). 

b. Unsolder the two leads from the mast socket. 
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c. Remove tlic two screws that Jjold the connector in place in the opposite 
cue? of the (.rossarm. 

J. Kc-niove the- two Imlts in the face of tlie conncxtor. 

e. Drill two holes in a small piece of metal or wood (z and y in fj^. ^8) 
sp;(> c j «) as to coinciJe with the holes In the connector. 

/. Bui( (he piett of wood or metai to tht- connector as shown in iioure 'iH. 

jj!. Pull the connector and transinidsion line free of the crossarm, tjsinj' the 
piece of metal or wood ais a handle, . 

Replace the r-f cal>le by re\'ersinf> the above procedure. 

63. REPLACING R-F LINE IN MAST STUB. 

Remove the resomnce tuner by mnovini^ the three screw that hold it to 

•ht- pl.iie .ihovt- ihc (onlroi pant!. 

h. Remove the rocacin^j liak by tiirnin^i; tlie connector in a countcrclock\\ise 
(iirtction until ilie roratinj? link drops free. 

i . Reinovt the three Ailen .srrc-ws from the lower collar (down-thru«t hear- 
ii!,t;) and (v.ill the collar free of the shaft. 

</. Remove the two Allen screws from the huh of the worm gear and pull the 
from the shaft. 

£•. Loosen the three Allen screws in the upper collar (up thrus: hearing). 
/, Grasp the rotating mast stub by the handleii and pull it free of the antenna 

moiiti: 

CAUTION: Ic may be nece.s.wry to nwvc the stub sli^^htly from side to 
side or to twi.st it slightly so that it will slide free of the clutch. 
g. Remove the two .•screws from the connector the top (jf the stub. 
b. Remove the tiiree Allen screws in the collar at the lower end of the shaft. 
h Strew Hie connector at the bottom of the stub all the way on. 
}. Place 3 block of vk-ood o^-er the connector and tap the hlotk gently with a 
hamiTK-r until the r-f line comes out of the stub. 

k. Remove tlie two screws that hold the tube to the connector and the 
strew ?.iiJ lu^ that hold the r-f line to the connector. 

/. Meat the lower end of the tube until the connector can be turned free. 
HI. Pull the c-f line free of the tube. 

». To replace the r-f line reverse the above procedure. Be sure to rcsolder 
tlie Lonncctor lo the r-f line at the lower end of the tube, 

64. MOTOR. 

a. Should the motor fail to operate, the trouble may be caused by a faulty 
fuse. Check and replace with a new fuse as required (par. 56). 

If the fu.ses continue to blow, it may be due to jammed gears. Vibration 

may have loosened the t;ear adjuitmcnts. jan-.ming r!^.c i:c.irs ^r.d ^^.^l!:r.l; the 
motor. Chtti; alignment and gear play. Proper centering of the worm to worm 
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yCAf hotli hoti^ontaJ])' and \crtically 15 important. Bronze filiuj^s in the hodoiii 
of the antenna mount indicate improper adjustment. 

e. If, after f becking fuses, connections, and cable, the trouble lociilixe(.j 

to the molor brushes, replace the f.iulty brush (par. 57). 

d. Check and tighten screws which may have hern loosened by Aibr.ition. 

6S. PATTERN MAINTENANCE: TESTING, Attcr the pat 

tern lias been .iti^ncc) and dials have been locked, the hcacon auy hold alignment 
for weeks ^ll(l)0lu adiu>tment but the pattoa should he tested witlKKit modiila- 
tio" before usin^. Use the tuning indicitor to make the test. Set uji (he ii;nici_i; 
ituhc.itor. Operate the beacon in the iiormai manner itnd watch the tuning indi- 

POLAft MTTBWI9 FItUO STRENtTTH CVCLBS 
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(T) VGRTICAL ANTENNA ALONE 




0' 90' 180* Z70* 360' 
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cator closely If rorrcttly tuned the meter will vary smoothly from maximum to 
minimum and back (o maximum for each revolution of the beacon wjtli only 
one minimum ; and that, when the cold end on the beacon antenna points to the 

tuning indicator. 

b. The beacon antenna system combines a vertical antenna, which has a cir- 
cular or non-directional radiation pattern and an H type Adcock antenna, which 
has fipin t citjJit i .uli.itioii pattern, to produce a cardioid, or heart shaped radia- 
tion pattern (® fig. 39). 

f. A perfect cardioid pattern would be produced if the maximum radia- 
tion from the vertical and Adcock were equal as shown by curve B (@ fi^. 39 ). 
In this case the minimum of the confined radiation would he zero In practice, 
the %'crtical antenna is adjusted to radiate a little more strongly than the Adcoclc. 
If the Adcock radiation were the stronger, as indicated by cur\'e C, 0 ii/:urc 3. 
the pattern would be a lop sided figure 8 with two minimums close toerchcr. 
NOTIi: In List t.'ic tuning inJicJCDt is dcfcctivL, a receiver cm i-t usi..^ i .r 
tMiergcncy tt.^t it alisnMiciit. This niiiy he thf receiver installation m i liult- 
(rack, jeep m other vehicle. I.oc.ite the \-ehicle about IDO feet away from the 
bcaiMfi, with the null <t<is»ttm lighted to the receiver. With rereivir volume 
(iM)tti)l full on, sciiMtivtty cuncrol tuned to n mimmum and with aquekh on, 
tin bctcon pattern con be tuoej or Chedced liy aetuii soatid. Tuning a pattctn 
in this manner m somcwiut critical ami will icqnirc Mane practice f<ir tatis- 
faaixy results. 



66. TROUBLE CHART. 

a. Mechanical, 



'iioiihle 



Ri/mtdy 



ficiicun will not rotate. PCWtR swittli off. 

Clurcli defective or not en- 
Gears loi>.w. 
Cord defective. 



h. Radio Frequency. 



No indiLHion (f i t 
lurrent on .nKcnnj 
current inctci of iran.v 
initter. 



CIN-OFt switch oo transmitter 
in OFF pusilion. 



Monituring switch on ti»»- 
mitter in RECEIVER TUNE 

piisitiun. 

Kiuiio interphone switch in 
INTERPHONE position. 



Turn on switch. 

RL'placc. 

Ad)usl and opcr.itc. 

Check ai)£nincni and tijihtcn 
set screws. 

Check for short or open. Re- 
pair or replace. Check and 
tij^hten connections. 



lurn on switch. 



Put switch on OPERATt. 



I>ut switch on RADIO. 
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Trouble Pr"h,ih!, Ciime RtKtdi 



Ka indication of z-i 
current on antcnnn 

(.urrc:it meter of tidti'.- 
mitUT. — ■ (Ciintinucd ) 
Transmitter (ails ti> 
^1 on when turned 
ON. 

Nil inilicaiio!'. of sig- 
n,il on tuninjt iniii- 



laterraittciir r-f rnit- 
put. 



Interininotit c-f 
put. 



out- 



a>*nn«l selector l«tch not cn- 
S««cd. 

TrjnsiniHtr antenna tuning 
rapacitpr adiuitmcn: off. 
Gird CD- 1 1 55, audio cihlc 
inm beacon Iix>h., diMTon- 
netted, or dcfictix-v. 
Fuse bluwn ()r defective. 
Tuninj; jixlicator switch oil. 



Tuning indicator dc/ective. 

Rewm«nce tuner tcttinji h<M 
bccfi disturbed. 

Roiiirv link Un»t or ditcoit- 
nicted. 

Antenna mut not mtking eon- 
t.ict. 

Nu COii& in p):AK--l('.id box. 
U*ft coHxittl CitMc open or 
aborted. 

CrON.Mtrtn M id? or W-4ttf 
open or shorleJ. 
Rc<>(>ni<nci' luDcr. 

1. Cable loose or ujscpn- 
nectcd. 

2. Inductor ot>cn. 
TxiUiMnittcr tt fault. 



R-f nblc. poor connectianN oc 
ahdrtcd 

Re«>n.intt' timer connector. 
^^,l,^t plug in Kintact piH)r. 

( I I71S poorly installed. 
Antenna elements lo().<c .ind 
tontaets poor. 

R(>tiitin{( link connector Ume. 



N':i tone mi)dulntt<m. Di>i: not in plucc. 



Latch pusii-button. 
Rctune channel. 

c:hcck connections and rcplavc 
if ncceutff. 

Replace. 

'I'urii on iwitcii. 



Rcpliic« battery or tuk' a» re 
ijuired, 

Bvset resonance tuner dial ac- 
conlini; to calibration diait mi 
door of beacon mount. 
Tijjhten connectimis. 

See that riiiist J5 puslied all 
tlif "iMV itown on thr -Uih. 
Insert proper ))lu|$'ia cuik. 
Repair <ir rqildce. 

Do. 



Tij;hte.-i conaeciions, 
Rcfwic. 

Cbctk ft»r indication of r-f on 

.ifltca.nj ;uirt:ii. uK-lef ll none, 
pmctrcd aitdtJing to instruc- 
tions for SCR 508 ur SC R-fiiiS. 

Tighten cunncctiocis or rc|4iicc 
cable if necesssrf. 
Tildven cixineaioa. 

Push mast all the way down 

i^nti' [lie 5tub. 
T-^iisJ) ii\ itiducturii. 
Check in^tall;i;iim. 
CUmii and ti.clnwi mast sec- 
tion, s securely. 
Tighten, 

Slc tli.iJ A ^lisf ir, in pl.K L- fn 
the keyerwell. Tigliten knurled 
nut on comprejsitin insiiliitiit 
plate. 
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Nil ti)t)«; miiJuUtion. 
^(continued) 



c. Modulation. 
AiMlit' i-iscil!ittor &<MA 
nut fvmciifm. 

AuJi^/ ciciliitsir doed 
iuit functwo. 



Tinivisublc to tunc 
paucm. 



Ftmr keying. 
■n Miiising kitten. 



h. .SlLTfinj; letters. 



Clutch not cngikgcd. rnfjjgc cliiti'li a:ij tuiii «i: 

ROTA'rrON 

Modulator fablu nut Liinnuicd (llictk f^ir \hiirt ti: i>pLr. 
or det'c-ttive. iiCfoiilini; ti) I'i.ijsi'A.ll. 

MiH)jlAt[i>n switch OFF. TuiP swildi, 

Dcl'tctivt 13 Art Hcphict ciifif 

DcffctivL iudio-t>sCill«ti>r Jilsixce (Ihsms vl^.l.>lll f. 

ciiassis. loose tiinntctj<>n> .sini JtriUtc 

if ni't'iMtAry. 

Turn switch ON. 

Tij:htirr i:i>rlii<-c:lii-[l-,, i| |.n»!iC. 
or ctpl.ia- t.ibii.'. 
D.> 

Rmhiac ,rr.i)<.. il)C<.k lor . -n- 
tiuuitv Vi'itii itA{> AJ<"-'1( *-4 
\iMM<;»l 'niluciiiit t'ut i>r c:t 
cuit. (ck w i-pi!' itcciW"!:".!!: 

ti> di4f!ril!U. 



MisduUtitin switdi OFF 

OsotlAtor cables Jer^cCii't 

Dt'r'i.t!jvc corinKtur. 
Del (.t live 12A6. 
Di'fixtivc c»nt«.t% r>r ctinnrt- 
ri(<n« in tt(K>.<.8:.-n< M-4()7 or 



\\ r.>ii|> indiiclur fur ticquCC<v 
in u^c. 



CiMitMl i<i<iiH worn. 
PIkiioIic ci^*npreii!>i()a cim: off 
offnrci . 

r>.i. 

Rciay lijJly 



Fot quick dicck. kc)- emer- 
eciicy kcycr. 

I'uc ccntaci inwni i» t V. 
(^nt«r wttli code iliitC: i<.|'I.k.'« 
when fH»siblc. 
D... 

Clean rcby (>ii:n:> and ^driNl 
if ncxviMr)'. 



67. MOISTUREPROOFING AND FUNGIPROOFING. 

a. General. Communication l<iilurc> commonly oicur vviicn Sipial Corj'S 
cMijuipiritfht is operated in tropical areas witere temperature Jind relative liumiJily 
stir cxtrefflel}' bi^. The foUowing pn^iemt arc typical: 

(Ij Resistors and capacitors fail 

(2) Electrolytic action takes place in coils, chokvb, tran-sfurinct uindinp. eti . 
CAUSinjL; eventual break-doM^'n. 

( ) Hook a}; wi re and cable insulation break down. Fungus ^rowtli accelerates 
deterioration. 

( i) Mo;>turc forms electrical leakage paths on terminal boards .uid insulating 
.strips cau.sin^ flash -Over^ and cro.sslalk. 
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(5') Moisture provide- leakage p,\thf. between butlcrv tcrmt;ia!s. 

b. Treaimeiil. A moistu reproofing and fimgiproofiag trcMlmciit li.is been 
devised which, if properly applied, provides a reasonable dcijrcc of protection 
against fungus growth, insects, corrosion, sa!t spray, and moisUirc. 'I'hc treat- 
ment involves the use of a moisture and funjzi-rcsistant varnish iip]i]icd by means 
o.f a .spray ,s;un. A brief description of the method of application foUovi!.; 

(1) All repAirs iind adjustments necessary for the proper operation of the 

equipment are niadc. 

{2) pquipmcnt to Lie processed is thoroughly cleaned of all dirt, dust, rust, 
fundus, oi], grease, etc. 

(3 ) Brjuipmcnt is partially disassembled and certain points, such a« iday con- 
tacrs. open switclics, air capacitors, sockets, bearin/;s. etc., are covered with mask- 

\i\g tape, 

( ^) Equipment is thoroughly dried by heat to expel raoi.sture which die circuit 
element.; haic absorbed. 

) All tiro.iit elements .ind all parts of the etjiiipmcnt arc .sprayed or painted 
three coat.'s of moisiurcp roofing and fungiproofing vain(sh. 
(rt) The equipment is given a linal operational check; radio bets receiving a 24 
io hour aging period, when time j'jermits, before alignment. 

c. Sit fj-hy-slep lushuctious. 

(1) DISAS.SmBLY. 

(it) Remove Tuning Indicator 1-234, Oscillator BC-l.W-1 and Panel PN-26 
from tb.e antenna mount. 

ib) Remove the r-f line in Cro.ssarms M-407 and M--i(;8. 
(c) Disassemble Mast MS-1 1 9. 

(2) MASKING. 

(i!) Remove ttibc and battery from Tuning Indicator 1-2.34, Mask tube .socket, 
battery tonnection.s and \ ariable capacitor. 

(h) Leave tubes In sockets of Oscillator BC-1304. Mask rotary 5-point 

switch. 

(i ) Mask relay contacts and all connector sockets. 

(3) DRYING, Dry for 2 to \ hours at 160" F. Do not apply beat to ballerit- 
of tuning indicator, 

f 1 ) VARNIiSHING. Apply 3 coats of moistu rep roofing and fungiproofing 

Mirnish. 

(5) Reassemble and te.vt operation, 
C 6 ) Mark MFP aiid date of treatment 

d. Rtftremti For a full description of the varnish spray method of raois- 
tureproofing and fungiproofing refer to TB SIC 13. 
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